Edwardsiella tarda, a gram negative bacterium, is a com mon pathogen which is frequently isolated from infected cultured fishes.1,2) Histopathological studies has been made by Japanese groups on the examination of the natural in fected tilapia3) and diseased farm-reared eels and it rev ealed that the infection by E. tarda could be classified into suppurative interstitial nephritis forma) and suppurative hepatitis form.5) Pathological activities such as adhesion or invasion were also studied but failed to conclude.6) Those E. tarda strains were found to produce hemolysins but do not produce Escherichia coli-like enterotoxin, such as proteolytic enzymes and phospholipases. However, two dermatonecrotic exotoxic substances were found.7) In addi tion, the fate of E. tarda after intramuscular injection of eels were also studied8) The multiplication of bacteria was observed on all organs examined in eels which were inject ed with a lethal dose of the virulent E. tarda strain. This finding led to conclude that the virulent E. tarda strain has the ability to resist the clearance function of the eel.
Pathogenic properties of different E. tarda strains from clinical and environmental sources were also investigat ed.9,10) Those E. tarda strains were invasive in HEp-2 cell monolayers, produced a cell-associated hemolysin and siderophores. The ability of E. tarda strains to penetrate and replicate in clutured epithelial cells were dependent upon cell-associated hemolysin. This cytolysin/hemolysin was responsible for the toxic effects observed in HEp-2 cells during the infection-replication process of edwardsiel lae.11) Thus, the hemolysin appears to play a role in the release of internalized and replicated bacteria from infect ed cells. 
Results

Species Variation of Red Blood Cell Sensitivity
Results are shown in Fig. 1 . A hemolytic titer of 1024 HU was determined with the sheep blood as a substrate, whereas a titer of 16384 HU was obtained with tilapia blood as substrate.
This result indicates that the blood of tilapia is more sensitive than that of sheep to attack by the hemolysin.
In any case, high values of hemolytic activity could be measured by using blood from either source. 
Effect of Temperature on Stability of the Hemolysin
Characterization of the Functional Hemolysin
The hemolytic activity of 80 eluents which were collect ed after DEAE-Sephacel chromatography were deter mined. Only fractions 9 (256 HU), 10 (256 HU), 11 (64 HU), and 12 (32 HU) exhibited hemolytic activity. To de termine the size of the hemolysin, the samples were concen trated and run in two parallel 10% polyacrylamide gels. As shown in Fig. 3 , the ECP of strain ET16 gave a clear hemo lytic band in the region of 34 kDa. Clear hemolytic bands were also observed at 34 kDa from the samples of frac tions 9 and 10 which were collected after DEAE-Sephacel chromatography.
These two eluents evidently contained functional E. tarda hemolysin and the MW of the hemoly sin was estimated to be approximately 34 kDa.
Hole-forming activity of E. tarda hemolysin
The action of E. tarda hemolysin on the membrane of tilapia erythrocytes was immediately to be seen (Fig.  4) . By SDS-PAGE, the mixture is boiled in SDS sample buffer for 3min before loading on to the gel in order to denature proteins. Despite of the hemolytic activity is heat-labile as shown in Fig. 2 , the mixture after a short ex posure by heat still maintain a low level of hemolytic activi ty and it is enough to form a hemolytic band in situ after SDS-PAGE. The hemolytic band was found on SDS -PAGE to have a mass of 34 kDa, but since additional stained polypeptide bands were seen (see Fig. 3 ), other pro tein functions cannot be excluded. The possibility of other protein functions besides hole-forming, such as directly Fig. 3 . SDS-PAGE and the recovery of hemolytic activity in situ in the renatured gel. degrading cell membrane components2s,29) or altering the membrane lipids as a result of membrane rupture by os motic pressure30) will require further investigation. 
